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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1. Claims 9-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Horna (US 
Patent 4,600,815) in view of Lane et al. (US Patent 6,381,224). 

Claim 9 is limited to a method of cancelling an echo of a receive signal in a 

transmit signal while controlling a signal level of the transmit signal. Horna discloses an 
automatic gain control for echo cancellers and similar adaptive systems. See Abstract. 
The embodiment of interest is depicted in figure 3. Clearly, the echo canceller system 
disclosed by Horna includes all the typical elements of an echo canceller that removes 
an echo of a received signal from a send signal (i.e. step (d)). In addition to the typical 
components, Horna discloses two matched attenuators (32 and 33) that equally amplify 
the send signal and the echo replica signal before combining them at the summer (12) 
(i.e. steps (e) through (g)). These attenuators share a common control (302), however, 
Horna does not disclose or suggest how or when to update the amount of attenuation 
provided by the attenuators, but that the attenuators only attenuate signals of 
abnormally high amplitude, which is consistent with a typical automatic gain control 
system. Therefore, Horna anticipates all limitations of the claim with the exception of 
detecting activity of the transmit signal and the receive signal, generating signal level 
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data for the transmit signal, and updating the signal level data when the transmit signal 
is active and the receive signal is inactive. 

Lane teaches a method and apparatus for controlling a full-duplex 
communications system. See Abstract. The features of Lane depicted in figure 3 
represent an acoustic echo canceller with AGC applied to the microphone input, which 
is similar to the system disclosed by Horna. The main difference between Horna and 
Lane is that Lane teaches detecting the speech state of both the near and far end 
signals before applying a type of gain control (i.e. step (a)). See column 3, lines 53-57. 
It is clear that this enables the system to maintain the input signal's dynamic range in 
various circumstances that require different optimal approaches. For example, during a 
talk mode (i.e. transmit signal is active and receive signal is inactive), a gain factor (G) 
is updated according to typical AGC methods (i.e. steps (b) and (c)). See column 5, 
lines 21-31. It would have been obvious to replace the AGC method of Horna with the 
speech state dependent AGC method as taught by Lane for the purpose of controlling 
the dynamic range based on the various optimal operating methods required by the 
different speech states. 

Claim 10 is limited to the method of claim 9, as covered by Horna in view of 
Lane. The echo canceller filter (14) is disclosed as being sensitive to double-talk 
situations, and disables its adaptation in the presence thereof, while allowing adaptation 
in the presence of far-end speech only (column 2, lines 33-63) (i.e. updating the 
coefficients when the transmit signal is inactive and the receive signal is active). 
Therefore, Horna in view of Lane makes obvious all limitations of the claim. 
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Claim 11 is limited to the method of claim 9, as covered by Horna in view of 
Lane. As seen in figure 4 of Lane, the criteria for detecting talk and listen modes 
includes a comparison with the threshold Tr (i.e. a first minimum input level) and the 
threshold Tr- (i.e. a second minimum input level). Therefore, Horna in view of Lane 
makes obvious all limitations of the claim. 

Claim 12 is limited to the method of claim 9, as covered by Horna in view of 
Lane. As disclosed by Horna, the two attenuators (32 and 33) must have identical gain 
to stabilize the echo loop (i.e. wherein said step (f) and said step (g) employ identical 
gain factors). See column 4, lines 27-40. Therefore, Horna in view of Lane makes 
obvious all limitations of the claim. 

2. Claims 13-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Horna (US 

Patent 4,600,815) in view of Lane et al. (US Patent 6,381,224) and further in view of Li et al. 
(US Patent 6,580,795). 

Claim 13 is limited to an echo canceller receiving a transmit signal and a receive 
signal, the transmit signal including an echo of the receive signal. In the rejection of 
claim 11 , it was shown that Horna in view of Lane makes obvious detecting activity for 
AGC devices by comparing the transmit and receive signals to first and second 
minimum input levels. Also see the proceeding section entitled Response to Arguments 
for treatment of the applicant's instant arguments concerning this limitation. To 
accomplish the above, the attenuators (32) and (33) disclosed by Horna were replaced 
with the talk-mode sensitive AGC devices as taught by Lane, which update their gain in 
response to the signal level data G. Also, it was shown in the rejection of claim 10 that 
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Horna discloses controlling echo canceller filter coefficient updating based on the 
presence of double-talk. However, claim 10 made no mention of determining activity for 
the echo canceller using first and second minimum input levels, and neither Horna nor 
Lane make disclose, teach or suggest doing so. Therefore, Horna in view of Lane have 
been shown to make obvious all limitations of the claim with the exception of updating 
filter coefficients when the transmit signal is less than a first minimum input level and the 
receive signal exceeds a second minimum input level. 

Li teaches an echo canceller for a full-duplex communication system and method 
therefor. See Abstract. The goal of Li is to provide accurate double-talk detection for 
controlling adaptive filter coefficient updating. See figure 8. To this end, Li employs the 
same scheme outlined by Lane. See figure 4 of both references. And in addition, Li 
teaches an explicit method for determining the talk state, seen in figure 7, which neither 
Horna nor Lane disclose or teach.' 

It would have been obvious to one of ordinary skill in the art to employ the 
method of talk-state detection for the echo canceller as taught by Li (figure 7) simply 
because neither Horna nor Lane explicitly teach or fairly suggest an accurate method. 

Clearly, the similarifies of Lane and Li suggest that the teachings of Lane 
involving adaptive talk-state thresholds would enhance the accuracy of the talk detector 
of Li. Such that, the first and second minimum input levels used for both control of the 
echo canceller and the attenuators of Horna are the same. 

It would have been obvious to one of ordinary skill in the art to use the same 
thresholds for talk-state detection as taught by Lane in both the echo canceller and 
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attenuators since the thresholds generated by Lane are adapted for optimal settings in 
diverse environments. See column 6, lines 8-25, of Lane. 

Claim 14 is limited to an echo canceller receiving a transmit signal and a receive 
signal, the transmit signal including an echo of the receive signal. As shov\^n in the 
rejection of claim 13, Horna in view of Lane and further in view of Li makes obvious an 
echo cancellation signal generator, a signal level data generator and first and second 
automatic gain control units that update their respective coefficients, signal level data, 
and gains based on the transmit and receive signals relation to first and second 
minimum input levels. Furthermore, as shown in the rejection of claim 9, Horna 
includes an arithmetic unit (12) that subtracts the amplified echo cancellation signal 
from the amplified transmit signal. Therefore, Horna in view of Lane and further in view 
of Li makes obvious all limitations of the claim. 

Claim 15 is limited to the echo canceller of claim 14, as covered by Horna in 
view of Lane and further in view of Li. As disclosed by Horna, the gains of attenuators 
(32) and (33) are equal. See column 4, lines 27-36. Therefore, Horna in view of Lane 
and further in view of Li makes obvious all limitations of the claim. 

Response to Arguments 

Applicant's arguments filed 21 January 2005 have been fully considered but they 
are not persuasive. 

With respect to claim 9, the applicant wrongly concludes on page 7 of the 
current response that the examiner indicated that Horna fails to disclose updating echo 
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cancellation coefficients only during conditions (a) and (d) of figure 4. It is respectfully 
submitted that the applicant was referring to updating a signal level in accordance with 
clause (c) of claim 9, 

With further respect to claim 9, the applicant alleges on page 8, first point, of the 
current response that Lane teaches directly away from claim 9 because Lane adapts 
the gain during double-talk; the examiner respectfully disagrees. Lane only adapts the 
gain during double-talk in the sense that the measured value G (i.e. signal level data), 
which is determined during the TALK state, is predictably scaled by a constant value in 
accordance with equation 2 to derive a gain value. While this gain value is different 
than the gain used in the TALK state, it is important to realize that the value G remains 
unchanged. As G has been mapped to the signal level data, it is clear that Lane does 
teach clause (c) of claim 9. With respect to clauses (e) and (f), simply 
amplifying.., according to the signal level data suggests a certain amount of separation 
between the level of amplification and the signal level data, thus the level of 
amplification applied may be scaled the manner taught by Lane. 

With further respect to claim 9, the applicant alleges on page 8, second point, 
of the current response that the fact that Lane applies a transmitting gain and a 
receiving gain of value G"'' somehow differentiates from claim 9; the examiner 
respectfully disagrees. The receiving AGC (63) taught by Lane is simply not relied upon 
in the rejection of claim 9. In review, the AGC devices (32) and (33) of Horna have 
been replaced with the three-mode AGC devices of Lane. By placing an AGC device at 
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the output of the adaptive filter (14), Horna obviates the need for a receive AGC as 
taught by Lane and the application of gain G'\ 

With further respect to claim 9, the applicant alleges on pages 8 and 9, third 
point, of the current response that G is adapted in all modes except the LISTEN mode; 
the examiner respectfully disagrees for the reasons presented above in connection with 
the applicant's first point. For all the reasons above, the rejection of claim 9 is 
maintained. 

With respect to claims 10-12, the applicant alleges that these claims are 
allowable for at least the reasons relating to claim 9. As these reasons have been 
shown to be unpersuasive, the rejections of these claims are maintained. 

With respect to claims 13 and 14, the applicant alleges on page 9, fourth point, 
of the current response that the two modes of Lane are distinguished from the instant 
claims by the energy-ratio scheme illustrated in figure 5 thereof, which is unlike the 
minimum-level scheme of new claims 13 and 14; the examiner respectfully disagrees. 
First, figure 5 of Lane depicts transmit to receive energy probability ratios that are used 
in determining values Xt, Xr, Tr and Trs but is not used on its own to determine the talk 
state. To the contrary, values Tr and Tr- are used as talk/listen thresholds as identified 
in figure 4 of Lane. It is submitted that the slope Tj- in conjunction with the signal Er 
. defines a first minimum input level and the slope Tr- in conjunction with the signal Et 
defines a second minimum input level. 



Conclusion 
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Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly. THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Walter F. Briney III whose telephone number is 571- 
272-7513. The examiner can normally be reached on M-F Sam - 4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Sinh Tran can be reached on 571-272-7564. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




